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(54) PRINTING METHOD OF COATING AGENT FOR GROOVING OF DYNAMIC 
PRESSURE FLUID BEARING 

(57)Abstract: 

PURPOSE: To coat a painting agent for grooving of a 
dynamic pressure fluid bearing to form a highly precise 
groove whose vertical cross section shape and surface 
area are constant at any parts in the longitudinal 
direction of the groove. 

CONSTITUTION: An axial core material 21 set between 
a printing roller 22 and a pair of pushing rolls 25 of a 
pressing unit 20 is pushed constantly by prescribed 
pushing pressure by resilience of a plurality of springs 26 
against the printing roller 22. Consequently, when the 
printing roller 22 is forcedly rotated contraclockwise (an 
arrow direction), the axial core material 21 rotates 
clockwise and, while rotating contraclockwise, the pair of 
the pushing rolls 25 push the axial core material 21 

against the printing roller 22 by resilience. As a result, even if the axis of the printing roller 22 
swings, the pair of the pushing rolls 25 push the axial core material 21 against the printing 
roller 22 constantly with constant pushing pressure. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The printing approach of the paint for recessing of the dynamic pressure liquid bearing 
characterized by making it imprint, pressing said axial center material by predetermined thrust to the 
version roller which has the intaglio section of the shape of a predetermined quirk in case the paint for 
slot formation is printed to the peripheral surface of axial center material. 

[Claim 2] The intaglio section of the shape of a predetermined quirk is the printing approach of the paint 
for recessing of the dynamic pressure liquid bearing according to claim 1 characterized by being formed 
in the configuration where the error by deformation when a version roller is pressed by predetermined 
thrust was corrected. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the printing approach of the paint for recessing of the 
dynamic pressure liquid bearing used for polarization scanners, such as a laser beam printer, etc. 
[0002] 

[Description of the Prior Art] Conventionally, in order that this kind of polarization scanner may obtain 
a highly precise polarization scanner, the dynamic pressure liquid bearing which rotates by non-contact 
is used. 

[0003] Although the detailed slot for dynamic pressure generating is established in the shaft of said 
dynamic pressure liquid bearing, the process tolerance of the slot for this dynamic pressure generating is 
the important element which influences the rotation dependability of a dynamic pressure liquid bearing. 
Then, what is explained below as the formation approach of the slot for said dynamic pressure 
generating is proposed from the former. 

[0004] The 1 etches the part which applies a resist to parts other than the part used as the slot on the 
peripheral face of a shaft, and has not applied the resist, and has some which form the slot for dynamic 
pressure generating. Drawing 5 is drawing of longitudinal section of the slot for dynamic pressure 
generating formed of etching, and undercut 32a has generated it in the wall near the opening of the slot 
32 for dynamic pressure generating formed in the peripheral surface of a shaft 31. 
[0005] Although that 2 is based on rolling, as shown in d ra wing 6 , level difference 42a called whom to 
opening of the slot 42 for dynamic pressure generating formed in the peripheral surface of a shaft 4 1 has 
generated what is depended on this rolling. 

[0006] That 3 forms the film which becomes an axial body peripheral surface from the ingredient which 
is easy to absorb a laser beam, and has some (refer to JP,62-1886,A) which remove this film with a laser 
beam and form the slot for dynamic pressure generating. 
[0007] 

[Problem(s) to be Solved by the Invention] There were the following troubles in the above-mentioned 
Prior art, 

[0008] Since the undercut has occurred, and since the level difference section has occurred in what is 
depended on rolling, while the longitudinal-section configuration of the slot for dynamic pressure 
generating turns into a complicated configuration, the area is not fixed in the die-length direction of said 
slot what is depended on etching, either. For this reason, unevenness occurs in the dynamic pressure at 
the time of rotation, and rotation unevenness and an axial deflection arise. Moreover, what is depended 
on a laser beam has complicated equipment, and serves as cost quantity. 

[0009] This invention is made in view of the trouble which the above-mentioned Prior art has, and aims 
at realizing the printing approach of the paint for recessing of the dynamic pressure liquid bearing which 
can form the highly precise slot whose configuration and area of the longitudinal section of a slot were 
fixed in any parts of the longitudinal direction of a slot. 
[0010] 
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[Means for Solving the Problem] In order to attain the above-mentioned purpose, the printing approach 
of the paint for recessing of the dynamic pressure liquid bearing of this invention is characterized by 
making it imprint to the version roller which has the intaglio section of the shape of a predetermined 
quirk, pressing said axial center material by predetermined thrust, in case the paint for slot formation is 
printed to the peripheral surface of axial center material. 

[001 1] The intaglio section of the shape of a predetermined quirk is good to form in the configuration 
where the error by deformation when a version roller is pressed by predetermined thrust was corrected. 
[0012] 

[Function] Since the paint is printed by the basis of predetermined thrust, while being able to print to 
uniform predetermined thickness, the form of the original edition of printing can be changed and it can 
consider as the shape of a channel depth and a quirk of arbitration. 
[0013] 

[Example] First, the recessing approach of the dynamic pressure liquid bearing which applied the 
printing approach of the paint of this invention is explained. 

[0014] Drawing 1 is the ** type part plan of the shaft which has a slot for dynamic pressure generating 
of the 1st example. 

[0015] As shown in drawing. 1 , axial center material la of the radius which deducted the thickness of 
the surface coating agent 2 which has beforehand the abrasion resistance which is the paint from the 
radius of a shaft 1 is manufactured. After printing the surface coating material 2 which has abrasion 
resistance into parts other than the part used as the slot 3 for dynamic pressure generating, by hardening 
this surface coating agent 2, said each slot 3 is formed in them, and the shaft 1 for dynamic pressure 
generating is manufactured into them at the peripheral surface of this axial center material la. 
[0016] As shown in drawing 2 and drawing .3 , about the 2nd example moreover, beforehand From the 
outer diameter of a shaft 11, axial center material 1 la of the outer diameter which deducted the channel 
depth of the slot 13 for each dynamic pressure generating and a slot 13 is manufactured. The resist 12 
for preventing that plating more than the thickness equivalent to those channel depths adheres to the part 
which should form each slot 13 of this axial center material 11a, i.e., the paint, is printed. 
[0017] Subsequently, after baking a resist 12 and making it solidify, it plates, and a deposit 14 is formed 
as shown in drawing 3 . After forming this deposit 14 in the thickness equivalent to a channel depth, a 
shaft 1 1 is manufactured by removing a resist 12 and leaving a deposit 14. 
[0018] Next, the printing approach of the paint of this invention is explained. 

[0019] Drawing, 4 is the explanatory view of the photogravure printing machine used for this invention. 
[0020] As shown in drawing, 4 , the paint is filled by the paint supply unit 24 and the version roller 22 
which has intaglio section 22a of the shape of a predetermined quirk is arranged in the upper part. If the 
version roller 22 was rotated in the direction of an arrow head, after the paint will be supplied to the 
version roller 22 and will be uniformly accustomed to intaglio section 22a by the doctor blade 23 from 
the paint supply unit 24, axial center material 21 peripheral surfaces pressed by predetermined thrust by 
the pressurization unit 20 explained below imprint. 
[0021] Here, the pressurization unit 20 is explained. 

[0022] Two or more guide bar 27 protrudes on York 29, free one end of each guide bar 27 fits loosely 
into the guidance hole which the work-piece supporter material 28 does not illustrate, and the well- 
known omission stop means is established at the tip. The press roll 25 of a pair is supported to revolve 
by the work-piece supporter material 28 free [ rotation ], and two or more springs 26 which intervened 
between the work-piece supporter material 28 and York 29 turn the work-piece supporter material 28 to 
the version roller 22, and are always energizing it. The axial center material 21 arranged between the 
version roller 22 and the press roll 25 of the pair of the pressurization unit 20 will be pressed by the 
resiliency of two or more springs 26 by regular predetermined thrust to the version roller 22. This thrust 
is changing the spring pressure of two or more springs 26, and is set as predetermined thrust. 
[0023] Therefore, if forcible rotation of the version roller 22 is carried out counterclockwise (the 
direction of an arrow head), the axial center material 21 will be flexibly pressed to the version roller 22, 
the axial center material 21 rotating clockwise and the press roll 25 of a pair rotating counterclockwise. 
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For this reason, since the press roil 25 of a pair resists the resiliency of said spring 26 with the work- 
piece supporter material 28 and it expands and contracts corresponding to said axial deflection of the 
version roller 22 even if the version roller 22 carries out an axial deflection, the axial center material 21 
is always pressed on the version roller 22 by fixed thrust. Consequently, the paint received by intaglio 
section 22a is imprinted by the peripheral surface of the axial center material 21 by uniform thickness. 
[0024] Moreover, when the version roller 22 is constituted from ingredients which are comparatively 
easy to deform, such as silicone rubber, it is pressed by the predetermined thrust like the above- 
mentioned, and deforms, and an error arises in the shape of [ of intaglio section 22a ] a quirk. In this 
case, if it forms in the configuration where the error by deformation when the version roller 22 is 
pressed by predetermined thrust in the shape of a quirk of intaglio section 22a was corrected beforehand, 
the shape of a quirk imprinted by the axial center material 21 can be made into a predetermined 
precision. 

[0025] The outer diameter of 3.99mm was made to the bar made from example 1 axial-center material 
stainless steel by machining, and this was made into axial center material. 

[0026] After carrying out alkaline degreasing of the surface coating agent above-mentioned axial center 
material and the hydrochloric acid performed surface activity-ization, the inorganic coating agent of a 
metal alkoxide system was printed by the above-mentioned coating liquid printing approach by 
thickness with a thickness of 5 micrometers (**0.5 micrometers) into parts other than the part which 
serves as a slot for dynamic pressure generating at the peripheral surface. 

[0027] As this inorganic coating agent, it is for example, ceramic ink (Japanese Plate Lab trade name 
"pudding ton PI series" or the ceramic coating agent (Japanese Plate Lab trade name "Serra Mika") was 
used.). 

[0028] By putting the axial center material which printed the hardening above-mentioned inorganic 
coating agent of a surface coating agent into an electric furnace, and heating for 20 minutes at the 
temperature of about 150 degrees C, heat hardening of the above-mentioned inorganic coating agent was 
carried out, and the shaft was manufactured. 

[0029]. Although the heating temperature and heating time of the above-mentioned inorganic coating 
agent change with classes of the above-mentioned inorganic coating agent, they are good to consider as 
within the limits of 10 minutes - 24 hours at 60-150 degrees C. 

[0030] Moreover, above-mentioned ceramic ink or an above-mentioned ceramic coating agent can 
manufacture the shaft excellent in abrasion resistance, thermal resistance, and chemical resistance. 
[003 1] Furthermore, it is good to choose suitably according to surface coating agents, such as a far- 
infrared furnace besides the above-mentioned electric heating furnace, and an electron ray furnace. 
[0032] After manufacturing the axial center material with example 2 outer diameter of 3.99mm made 
from stainless steel and degreasing axial center material with an alkali solution, the resist was printed by 
thickness 5 micrometers or more to the part used as each slot of this axial center material peripheral 
surface. 

[0033] As a result of taking into consideration printing nature, acid-proof, alkali resistance, the adhesion 
over axial center material, and the ease of removal after plating as said resist, it became clear that epoxy 
system ink or ceramic ink (Japanese Plate Lab trade name "pudding ton PI series") is suitable. 
[0034] Subsequently, after having carried out baking (150 degrees C for 20 minutes) solidification of the 
printed resist, surface-activity-ization-processing this with washing and a hydrochloric acid with alkali 
one by one and performing a nickel strike, the line formed the deposit with a thickness of 5 micrometers 
(**0.5 micrometers) for the wear-resistant hard electroless deposition of a cobalt phosphorus alloy 
(pH9.2; 90 degrees C) for 50 minutes. 

[0035] Although this example wrote axial center material as the product made from stainless steel and 
the nickel strike was performed, when other materials, such as carbon steel, are used, the need does not 
exist. 

[0036] Moreover, as wear-resistant hard electroless deposition, an others and nickel tungsten boron alloy - 
(pH6.5, 65 degrees C, 60 minutes), a nickel boron alloy (pH6.5, 65 degrees C, 45 minutes), etc. is good. 
[ example / 2 / above-mentioned ] Furthermore, a nickel-Lynn alloy (pH4.5, 90 degrees C, 15 minutes) 
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and a nickel-Lynn-ethylene tetrafluoride content alloy (pH5.1, 90 degrees C, 30 minutes) are sufficient. 
[0037] ' ^ ';- • 

[Effect of the Invention] Since this invention is constituted as above-mentioned, effectiveness which is 
indicated below is done so. 

[0038] While being able to make the configuration of the slot for dynamic pressure generating into the 
configuration of arbitration, in any parts of the longitudinal direction of said slot, the configuration and 
area of the longitudinal section of a slot become possible [ printing the paint to an axial center material 
peripheral surface ] in the shape of [ which makes it possible to form a highly precise fixed slot ] a quirk 

[0039] Moreover, even if the ingredient which is easy to transform a version roller constitutes invention 
according to claim 2, it does the above-mentioned effectiveness so. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing J] 




[Drawing 3] 
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l©BBIcE?Sft*. 

[0 0 2 4] JKD-7 2 2S->'j3>^A^©tt 
*»«»L»H»»«>6«*Lfc«^. fltia!©*DtSfj£ 
©fflE*lCj:r>TfflES*lT*»U C3(Sffi2 2a©« 

©*»«*. KgD-72 2aW*©J«E3i:,fc-3Tl¥E 
$ nfc 1 1 ©S»ICJ: *KS£fcE LfcJ&ttlC^BtLT 

[0 0 2 5] #MM*J1 

Xx>U7.fflS©»tJ€:«*SUDIlZ«ki3^g3. 9 9m 
mfctfcJbtfT, cnStfrC^tL-fe. 

[0 0 2 63 W&^-TA^im 
±E«'£,^S7;P*»JKJgUfc©-6tti6TasSttfl:S 
fTofc©S, -tCflffifc, »E$8±ffl©il» 50 



(3) ft0BJP5-9 6 2 2 7 

^©ffifl-lc. JfS5wm (±0. 5tfm) ©RiST. & 
R7*3+y K*©««3— r-C >*SI«:±E©&fc« 
EPW^SlCfcOWMLfc. 

[0 0 2 7] KSln-f-f >^JtLT. flIAtf. -fc 
5£y^X-f>+ ( (ft) BfiSf^SSSfi* r7*'J> 

» ( («0 B£Wt0fBnA« r-feySrtj ) fcffiffil, 
ft. 

[0 0 2 8] r-O^JcDSfl: . 

±ESE«3-x^ >^£WSdUfctt<fc«£«£jlFI::A 

nr. uki 5orT2o»[i8jD)Rr4ctiij:r3, 

ft. 

[0 0 2 9] ±E^«3-x-< >^SI©i0*!*ilg:fc,fci; 

insj^raii. ±E*«a— f-j >ymv>mmzz.vT$> 

6 0~1 5 OtTl 0»~2 4^H©l5HC3t 
[0 0 3 0] ±M©-t7 5y^X'f >*$.ft\t-t 

[0031] a sic ^GttunjRijpos*. s^fl-is 

' [0 0 3 2] A*fl2 

tt£3. 9 9mm©Xf >l'7a©tti^SH2L, 16 
'L>&£7;U# 'JjS«lCiOKJ|gLfc©-&. 
©&S ifc SgMfclc PS?X h 5 m m^±©KJ?TB3W 
Lft. 

[0 0 3 3] BUEUyxhtbTtt. WJtt, ffiK. ft 
7^»'Jtt. «'C,^lC«Tiffi3g14*ii;^-y+ft©^ 

13. t7S'^-f>+ ( («) BtSSf5£Bf»«a€ 
•J>h>P I i/'J-Xj ) ««ff»T**Ci:*iflWL, 

[0 0 3 4] -pirJT. BJWanfcPv'X 

(i5o*CT2o^ifl) @<bL, cnsja^7;u*ur 

ft?tz<D*>. 3A;i/h-iJ (pH9. 2. 9 0 

■C) ©if*«tt«HSSE«»^ 5 O^Mff oTf3 
5um (±0. 5tfm) ©^ y+BS^fSLt. 
[0 0 3 5] *A*fl». tt^WSXx^PxEiLfe 

mm ^ftig&ttV&mttl^. 

[0 0 3 6] ^fc. W»«tt«SM«»pC.y4ttT 
13. ±EA#«2©K*», ;yi-ik^>^T>-# 
D>64 (pH6. 5. 65t:. 6 0») 

(pH6. 5, 6 St. 4 5») ?*!J;H. 
a?)l:. -y^r;U-U ( pH4 5i 90t:> j 

5^) , =. > y^r^-'J>-4 7yftX5 : -l'>^'&& 
(pH5. 1. 9 0"C. 3 0^)TfciH. 
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(4) 



fc!B¥5-9 6 2 2 7 



[0 0 37] 

[0 0 3 8] »)E«4ffi<D»©»tt*ttS©^ttfr5 
[0 0 3 9] »5ji9J2E*©$59itt. RgD-^S 

[Hffi©fBm&aw] 

[an *«w©a*a©Bi8!i^fefeafflLfcaisii6 

0«©ftEfE±ffl©«£#T**il©8Sffi#»r®0T2& 
■5. 

[02] *«BJ©S#»J©93»l^ftS3ifflbfcm2|lig 

[03] S2H2itRJ©-ISS^L. ttl&tfK/y+S 
*WtfSnfctt»«:*T83Wffi0T;&.£>. 
[04] *5Sig©miglCttffl-r-5W8!l»©KW0T» 



*• 

M0TT*4. 

[0 63 (EigtJ;t)T»fiEanfcj8S^-r©«^»fM0 

[«F*t©R?l!3 
l.li Ml 

la, 11a, 2 1 mM 
2 Sffin-f-f>^J 
if 3, 1 3 » 

1 2 U^X I- 

2 0 m&ZL-y h 
2 2 

22 a QDJK8B 
2 3 F^rtt^-H 
2 4 iftJPMar^ 
2 5 flffin-^ 
2 6 i£a 
2 7 £f*3* 
^ 2 8 

2 9 3-i; 



[013 



_S I 




(023 



11 8 HOII 



r 




1 II 



103} 



13* 



12 uy^h 




11» 



[04] 



2-K ^~2i 



25 



^-23K^57"U-S 
'22aC9K* 
-24 »6)Hmi*a-? h 
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(5) 



ftW I F5-9 6 22 7 



[06] 
42a 42 



